cement-mortar or flushing corroded iron was more effective than chlorinating or flushing alone. 
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Bacillus spores are resistant to disinfection and other inactivation methods compared to 37 vegetative bacteria (16, 18, 19, 28) . Spores can be used as a benchmark for decontamination of 38 biological agents from drinking water infrastructure, including biothreat agents such as B.
39
anthracis. Bacillus spores are persistent on common drinking water infrastructure surfaces like 40 corroded iron (4, 10, 23, 24) and cement-mortar (21, 26) 35.5º C. The resulting spore suspension was used.
52
B. globigii spore germination was assessed by varying germinant concentration (10, 30, 50 and 53 100% TSB), pH (6.3, 7.3, 8.3 and 9.0) and temperature (5, 15, 20 and 25° C) . Germination 54 occurred in 15 ml tubes with 10 ml of a 10 8 cfu/ml spore suspension shaken at 170 RPM.
55
Germination was measured using culture by heat shocking at 80° C for 10 min before spread 56 plating on tryptic soy agar (TSA) and incubating for 24 ± 2 hours at 35.5° C. All samples were 57 plated in duplicate.
58
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The drinking water distribution system simulator (DSS) has been described previously (26).
59
Thirty 6.5 cm 2 coupons were inserted flush with the pipe inner surface. Half were iron cut from 60 a drinking water main and half were cement-mortar made using AWWA C104/A21.4-08 (2).
61
Coupons were conditioned in the DSS for 1 month prior to contamination. Spore injection 62 achieved 1×10 6 cfu/ml in the bulk phase for two hours. The DSS was chlorinated for 22 hours ( 5 63 and 25 mg/L) then flushed for 16 hours. When applicable, a two hour germination period 64 occurred before chlorination. Coupons were sampled and analyzed as previously described (24).
65
Coupon surfaces were sampled before injection to ensure that no spores were present.
66
Free chlorine was measured using standard method 4500-ClG (7 (3, 6, 11, 12, 15, 25, 27 98 Figure 2c shows that germination resulted in 1.4 and 1.1 log spore decreases on iron and cement-99 mortar, respectively. Spores were undetectable on the cement-mortar surface at 4 hours after the 100 5 mg/L chlorination stage began. Free chlorine had no effect on the number of spores adhered to 101 iron after germination, but spores were not detected 4 hours after the start of flushing. We 102 speculate that germination was able to remove enough adhered spores that free chlorine (on over a sufficient area of the distribution system will dictate its use. 
